tion these tests provide, rarely discussed genetic testing with others in their social networks, and expressed concerns about the misuse of and possible adverse emotional responses to genetic information. However, participants also expressed high levels of interest in receiving a skin cancer genetic test in response to the vignette and believed that receiving actionable health information was a primary reason to consider testing. Gender-based differences in perceived barriers to testing emerged. Conclusions: The results highlight beliefs and barriers that future interventions could target to help ensure that Latinos have adequate understanding of and access to genomic medicine advances.
Introduction
Advances in gene sequencing technologies have created exceptional opportunities for the delivery of personalized medical care. Clinical genetic and genomic testing can identify gene variants that are associated with risks for a number of diseases and health conditions. These tests provide risk information that can guide decisions regarding disease prevention, diagnosis and treatment for individuals seeking testing and their families. There has also been an upsurge in the availability of direct-to-consumer (DTC) genetic tests that predict risks for multiple common diseases and traits, and are advertised and sold directly to the general public, typically without the involvement of a healthcare provider [1] . It is expected that these applications of genomic medicine will allow for substantial improvements in health outcomes, including reduced morbidity and mortality.
Although much enthusiasm exists for the burgeoning field of genomic medicine, it is possible that the resulting health benefits will not be experienced equally by all members of society. Individuals of Latino or Hispanic ethnicity (hereafter referred to as Latinos or Latinas) are diverse in their country of origin, language preferences, education, religious beliefs and race. Latinos comprise 17% of the U.S. population and, as the fastest-growing demographic group in this country, are projected to comprise 31% of the population by 2060 [2] ; yet, to date, their views have been infrequently explored in genomic research. Consequently, Latinos are at risk of missing out on the health benefits of genomic medicine -a prospect that is particularly troubling given that Latinos already experience a number of health-related disparities. For example, approximately 24% of Latinos lack health insurance, a rate higher than that of any other racial or ethnic group [3] . In addition, many Latinos lack access to a usual source of healthcare, with 27% of Latino adults reporting no usual source of care as compared to 16% of Black adults and 14% of Caucasian adults [4] . Latinos also experience lower household incomes and higher rates of poverty than do Caucasians [5] . These disparities in insurance coverage, healthcare access and income contribute to adverse health outcomes among Latinos, such as those observed in the context of cancer. Cancer surpasses cardiovascular disease as the leading cause of death among Latinos [6] . Latinos tend to have lower incidence and mortality rates for many common cancers (e.g. breast, lung, prostate) compared to Caucasians, but higher rates for acute lymphocytic leukemia, cervical, gallbladder, liver and stomach cancers [7, 8] . In addition, for cancers including breast, lung, colorectal and melanoma, Latinos are less likely than Caucasians to be diagnosed at an early stage of disease, which may be partially explained by suboptimal rates of cancer screening [8] .
Genetic testing can inform cancer screening and prevention efforts by identifying individuals at elevated risk for the development of cancer; therefore, genetic testing has the potential to improve cancer-related outcomes among Latinos. A small body of literature has begun to examine Latinos' experiences and perspectives regarding genetic testing. The uptake of genetic testing among Latinos appears to be low; for example, Latinas comprised only 4 .2% of the women tested for the BRCA1/2 gene mutations associated with hereditary breast and ovarian cancer from 1996 to 2006 [9] . In addition, low levels of awareness and knowledge about genetic testing for cancer risk among Latinos have been reported in population-based studies [10] , studies of community members [11, 12] and studies of women at high risk for hereditary breast and ovarian cancer [13] [14] [15] . In spite of their limited exposure to genetic testing, Latinos appear to have an interest in and favorable attitudes regarding genetic testing [12, [15] [16] [17] [18] [19] [20] .
Taken together, these findings suggest that Latinos could benefit from, and may be receptive to, efforts to increase their understanding and adoption of genomic medicine. However, in order to develop maximally effective educational and intervention efforts, additional studies are needed that explore the diverse perspectives of these individuals. In particular, there is need for research that examines the perspectives of Latino men, who have generally been excluded from past studies given their emphasis on genetic testing for hereditary breast and ovarian cancer among women. It is also important to consider the perspectives of Latinos with lower levels of acculturation (defined as the process by which individuals adopt the beliefs, values and behaviors of another culture and frequently assessed with measures of language preference, nativity and time in the U.S.) [21] , given that lower awareness of, and exposure to, genetic testing for cancer may be most prominent in those with lower levels of acculturation [22] [23] [24] .
The present study was designed to address these gaps and to thereby provide knowledge necessary for developing strategies to promote the equitable translation of genomic medicine advances. Guided by the Diffusion of Innovations model [25] , a theoretical framework which identifies individual-level factors including knowledge, anticipated responses, barriers and communication channels that contribute to the adoption of a novel technology, we conducted a qualitative study of genetic testing awareness and attitudes among a diverse sample of Latinos in New York City. We conducted focus groups with English-and Spanish-speaking female and male Latinos in order to assess participants' perspectives regarding genetic testing in general as well as genetic testing to identify an individual's risk for skin cancer. We focused on skin cancer because of the increasing incidence of melanoma in Latinos over recent years [26] [27] [28] [29] , the tendency for melanoma to be diagnosed at a later stage in Latinos [8, 28] and because of their generally low awareness of the health threat posed by melanoma [30] [31] [32] [33] [34] .
Methods

Sample
With approval from our Institutional Review Board, focus groups were conducted with four distinct participant groups that varied by language preference and gender: (1) English-speaking male Latinos, (2) Spanish-speaking male Latinos, (3) Englishspeaking female Latinas and (4) Spanish-speaking female Latinas. Our collaborator from a community health organization based in Harlem, NY (G.A.) facilitated study recruitment by enlisting staff at another local community-based health services organization with a mission to provide supportive services to a primarily newimmigrant, Latino population to perform the focus group recruitment. Individuals were eligible for participation if they self-identified as Latino or Hispanic, were fluent in either Spanish or English and ages 18 years or older.
Guidelines from a qualitative research tradition were utilized to design the study sampling plan and size [35] [36] [37] . First, we employed a purposive sampling strategy [38] , segmenting participants by gender and language preference because we hypothesized that these factors may influence individuals' attitudes and knowledge about genetic testing; we also sought to attain a broad and varied understanding of perspectives regarding genetic testing among a Latino population. Second, as our research was exploratory, we did not aim to produce statistical generalizations from our findings. Rather, our intent was to generate detailed descriptive findings from a small set of participants upon which we may be able to formulate hypotheses which subsequently may be examined in larger studies.
Recruitment Strategy
Our community-based study collaborator (G.A.), an expert in minority recruitment with community-based organizations [39] , worked with the program director at the Harlem community health services organization to facilitate the recruitment process, post flyers describing the focus groups at the organization, and verbally advertise the groups during various parenting support and child/mother interaction groups held with the organization's clients. Interested individuals approached the program director or the organization's staff to express their interest in participating. Each participant received USD 25 for their time and valued contributions.
Data Collection
According to established focus group moderation standards and practices [35, 40] , our community-based study collaborator (G.A.) moderated the two focus groups conducted with female Latinas, and a representative from our institution's immigrant health and cancer disparities service (C.J.G.) moderated the two focus groups conducted with male Latinos. Both moderators were fluent in Spanish. A study staff member also attended and took notes during the focus groups. The research team developed a focus group guide -a uniform set of open-ended questions and discussion prompts -to facilitate the discussions (see online suppl. material, www.karger.com/doi/10.1159/000441552). The discussion topics were informed by the Diffusion of Innovations model [25] and were designed to assess participants' perceptions and beliefs regarding genetic testing, knowledge of genetic testing, sources of information regarding genetic testing, the extent of communication about genetic testing with others, whether they had considered genetic testing in the past, and advantages and drawbacks of obtaining genetic testing. We also presented participants with a vignette in which we asked them to indicate their interest in obtaining a hypothetical genetic test that would assess individual risk for skin cancer. Each group session lasted approximately 90 min. All discussions were audio-recorded and transcribed (those conducted in Spanish were translated into English) for subsequent analysis. At the end of each focus group, participants completed questionnaires assessing basic demographic characteristics (age, education, annual income, country of birth, marital status) and level of acculturation (measured with four items regarding language use and preferences; items were rated on a scale ranging from 1 to 5 and summed, with higher scores indicating greater levels of acculturation) [41, 42] .
Qualitative Analysis
Participants' narrative comments were reviewed using inductive thematic text analysis, an iterative process of transcript review, interpretation and consensus discussions [43] [44] [45] [46] [47] [48] . The analysis team consisted of two health psychologists (J.L.H., J.G.H.), our community-based collaborator (G.A.), a representative from our institution's immigrant health and cancer disparities service (C.J.G.), a qualitative methods specialist (E.S.) and a research study assistant (G.S.G.). Initially, each member read the same transcript, highlighting important content and recording reflections on the transcript in a process known as margin coding [49] , prior to completing a written analysis template with supporting participant quotations. The entire team met to generate collective findings for each transcript by consensus, and met again to identify thematic similarities and differences between the four focus groups according to gender and language preference. As per standard procedures, the final analytic phase entailed generating higher-order descriptive and interpretive themes that represented prominent findings observed across the majority of focus groups.
Results
Demographic Characteristics
Thirty-eight individuals participated in the focus groups (7 English-speaking male Latinos, 5 Spanishspeaking male Latinos, 13 English-speaking female Latinas and 13 Spanish-speaking female Latinas). The characteristics of the participants in each focus group are presented in table 1 . Individuals in the English-speaking male focus group reported the highest levels of education and income; conversely, participants in the other three focus groups had lower levels of education and income, with the majority attaining the level of high school graduate/GED or less education and reporting annual incomes of USD 29,999 or less. The majority of participants in these three focus groups had also been born outside of the U.S. Although study participants reported relatively low levels of acculturation (sample mean 8.5, scale range 4-20), a one-way between-subjects ANOVA with post-hoc comparisons using the Tukey honest significant difference test indicated that the Spanish-speaking females were significantly less acculturated than individuals in the other groups [F(3, 33) = 7.39, p = 0.001].
Qualitative Findings
Focus group participants expressed a variety of opinions regarding genetic testing in response to exploratory questions and follow-up probes, as well as the vignette describing and assessing participants' interest in a genetic test for skin cancer risk. Below and in table 2 we present five common themes and several subthemes consistent with the Diffusion of Innovations model [25] . These common themes were shared across the four focus groups and include knowledge and attitudes, communication and sources of information, anticipated responses, factors that may increase adoption, and barriers to adoption of genetic testing. In the text below we also present any gender-based differences that emerged, illustrating these findings with selected participant quotations. Although we examined the transcripts for language-based differences, no consistent differences emerged and are thus not discussed.
Knowledge and Attitudes about Genetic Testing
Basic Background Understanding of Genetic Testing Across all of the focus groups, a common theme emerged in that participants understood the basic ele- 
Country of birth, n (%)
Continental US 4 (10.5) 2 (28.6) 0 (0) 1 (7.7) 1 (7.7) Puerto Rico or other US territory 5 (13.2) 2 (28. Level of acculturation, mean ± SD 8.5 ± 3.9 11.7 ± 2.6 10.4 ± 3.6 9.1 ± 4.0 5.3 ± 2.1 M = Males; F = females. a Excludes Columbia and Honduras, as these options were explicitly assessed but not endorsed by any participant.
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ments of genetic testing. Participants described genetic testing as a type of blood test that is related to heredity and family history, illnesses that can be passed down from one generation to the next, and genes that run in families and in a family tree.
Some notable differences in understanding emerged across the male and female groups. First, there was a difference in participants' awareness of the health applications of genetic tests. Male participants cited a more diverse set of health applications of genetic tests, including cancer, Alzheimer's disease and diabetes, as described in the following quote:
When I think of genetic testing is when it's used to see if someone has a higher risk for certain illnesses. For example, some are at a higher risk for skin cancer because some people don't have the same complexion as others … and not just that but anything else like Alzheimer's disease … And if they have a relative that has it, you have a higher chance of having it as well. (Spanish-speaking male)
Male participants were also more likely to discuss genetic testing applications beyond health such as crime and forensics. As one participant stated:
Like when they are talking about a crime or something like that … It's always a total pantomime, um, they take a drop of blood and in 3 hours they already have all the information. (Spanish-speaking male)
Second, although the male and female groups each noted that genetic testing had relevance to reproduction , their focus in this domain differed. Confusion about the Purpose of Genetic Testing A few participants believed that a genetic test was something that their doctor could or would simply order while doing other blood work, such as that to assess cholesterol or blood sugar levels. All of the focus groups expressed some degree of uncertainty regarding the purpose of genetic tests and the information these tests may provide. As highlighted in table 2 and the quotes below, participants expressed general confusion about whether genetic tests were used to predict a probabilistic risk for a disease, used in response to symptoms in order to diagnose or screen for an existing illness such as cancer, or used to guide disease treatment based on an ability to change DNA or how it functions. A notable gender-based difference emerged regarding participants' awareness of limited knowledge about genetic testing. As exemplified in the following quote, the female focus groups acknowledged that genetic testing was a topic that they knew little about. However, the male focus groups did not raise this as an issue.
We hear it a lot on television but we don't pay much attention. (Spanish-speaking female)
Communication and Sources of Information regarding Genetic Testing
Frequency of Discussion Although a few participants noted that genetics had been a topic discussed as part of their formal education, all participants stated that genetic testing was not a typical topic of conversation among their families or friends. As a result, participants noted few, if any, prior discussions about genetics and genetic testing among members of their social networks.
Information Sources
Participants identified multiple sources that they could use to obtain information about genetic testing. Common information sources included the Internet and websites such as Google and WebMD, and media including radio and television. Female participants also cited libraries as useful information sources. Participants expressed a preference for speaking to those who are likely to be authorities on the topic of genetic testing, and were most interested in seeking information from hospitals and doctors, including their primary care providers.
Anticipated Responses to Genetic Testing Interest in Genetic Testing
Participants in all four focus groups acknowledged that they had not previously considered genetic testing for themselves. Upon being presented with the vignette, which included specific details about a blood-based genetic test for skin cancer risk, participants generally expressed enthusiasm and high levels of interest in receiving such testing. However, a caveat was noted in some of the focus groups: Participants believed that if they did not have a family history of skin cancer, they would be less interested in pursuing this type of genetic testing. As one man explained:
I'm actually leery about the examinations that aren't of any significance. Not that that's not significant. I'm just saying if I'm not symptomatic and my family has no history of it, I don't see the need to go above and beyond to search for something that may or may not be there. (English-speaking male)
Proactive Behavioral Responses to Results Indicating Elevated Risk Participants in all of the groups described how they would respond if they learned that they had an elevated skin cancer risk as a result of taking the genetic test described in the vignette. Participants frequently stated that their response would be to actively seek out information from their doctors or dermatologists regarding skin cancer prevention strategies and treatment options.
A gender-based difference emerged in the anticipated responses that participants described. Male participants tended to discuss health behavior changes that they would consciously make to prevent developing skin cancer or to stop the progression of disease, as exemplified with the following quote:
Well, with skin cancer they do tell you, no? If you are at risk, no? That would be good, no? Things I would not do. I would not go out … I mean, I would not expose myself to the sun for long periods of time … to prolong you life. (Spanish-speaking male)
Among the female groups, participants discussed how they would use this risk information to help their families and care for their children . One woman described such an anticipated response to a positive genetic test result: I feel that if I came out positive I would tell my relatives so that they also do the test … Also so that we are able to take care of our kids and avoid giving them whatever caused us harm. (Spanishspeaking female)
Positive Emotional Responses to Results Indicating Average Risk Participants in each group also described their anticipated reactions to learning that they did not have an increased skin cancer risk as a result of taking the genetic test described in the vignette. Participants anticipated that in this situation, they would feel joy or happiness, and experience a celebration of the good news and of being able to return to how they normally live their lives.
Factors That May Increase Adoption of Genetic Testing
Actionable Information As previously noted, most participants had not thought about getting a genetic test prior to their participation in the focus group. However, many participants cited the possibility of learning actionable health information as the primary reason that one would consider testing. Participants anticipated that genetic testing could provide information that would allow one to change their health behaviors or engage in new behaviors in order to prevent disease, and to gain information that would allow one to detect a disease at an earlier stage when available treatments may be more effective. In addition, participants valued the possibility of learning information that could be used to help or protect the health of their children.
Barriers to Adoption of Genetic Testing
Misuse A majority of participants expressed concerns about the possible misuse of genetic information or biological samples that could be obtained through genetic testing. These concerns suggested a sense of scientific or medical distrust. However, there were gender-based differences in the specific types of abuses that participants described. The possibility of stealing or selling blood was a concern raised in a female focus group, as noted by one woman:
If I went to a doctor that is, that is, like, certified. That is, a doctor, I mean, that I can trust, I feel that I would do it. I would trust him. But if I go and feel like they have a campaign, or like those spaces that they put out in the street, and they tell you that they are going to do the genetic test, I feel that that would scare me because maybe, maybe, they get blood to do other studies. Like they do with experiments. Better yet they can eh … deceive you. They get your blood and do other experiments and that would scare me. (Spanish-speaking female)
In the male focus groups, fears regarding insurance and discrimination were more commonly expressed. As one man explained:
What I've seen on TV, you know, how genetic testing and how insurance companies would love to get their hands on that information, you know, the main fear of the general population that they may lose benefits or be denied insurance because, you know, they're the ones that are gonna lay out a lot of money if you get sick or die of this -you know, and it's also life insurance. It's not just health insurance companies, but also life insurance companies, if they know that someone might die of, not only skin cancer, but a disposition, predisposed to, you know, heart disease or anything that would kill you prematurely, or a problem with like diabetes, 41 with all the complications that that has, you know, they wannaand all of the sudden like, you know, your family wants to insure you for a half a million dollars. (English-speaking male) Personal Utility Participants were also concerned about the broad implications of information that could be learned through a genetic test. Beyond having clinical utility in terms of affecting their own health or utilization of healthcare, participants expressed concerns about how genetic test results may ultimately influence how they and their families live their lives.
Although not expressed among the female focus groups, participants in the male focus groups tended to be most concerned with the behavioral and lifestyle implications of genetic risk information. Such concerns about how genetic risk information might interfere with their normal ways of life are highlighted in the following quotes:
Well, changes in the habits. Let Adverse Emotional Responses Both male and female participants noted that emotions such as depression or fear could be experienced when someone undergoes genetic testing. Participants believed that such adverse emotional responses were a likely consequence of receiving negative or life-altering genetic test results, and thus served as a primary disadvantage of genetic testing.
Practical Barriers A number of practical barriers to the adoption of genetic testing were discussed among the focus groups, including finances (related to both the costs of genetic testing and of necessary follow-up medical care), a lack of access and knowledge about where to get a genetic test, a lack of a family history of disease, and difficulties related to language proficiency and educational level.
Differences emerged in the male and female focus groups' discussions of the practical barriers to genetic testing. Specifically, female participants raised concerns about the physical process and associated pain of genetic testing. As one woman stated:
If I don't feel the symptoms there is no need to do it because it must be painful. (Spanish-speaking female)
Religious beliefs were also noted as a practical barrier to testing, although this was only noted by one female participant:
Basically, I'm not talking about like my background, which is Mexican. Most of the Mexicans I know, they're Catholic, and most of them, they don't like -like they're like very, well, 'Oh, God is gonna punish me if I do that', and they don't wanna take the risk to go and do the test. (English-speaking female) Among the male focus groups, employment-related barriers were noted, such as working long hours and being unable to take time off from work to seek genetic testing. One man described the specific employment-related challenges other Latinos could encounter:
Employment, there's employment that doesn't provide healthcare benefits, like if you're sick you might lose your day, if you go to the doctor you don't get paid. So that could be a barrier … Or I work six, seven days a week and I don't know of this. (Englishspeaking male)
Male participants also mentioned that age could be a barrier to the use of genetic testing, because younger individuals may not believe that genetic testing is relevant to their lives. As one man explained:
Age of the person. Anybody below 30 is not gonna care because they don't. (English-speaking male)
Discussion
Among male and female Latinos with primarily low levels of acculturation, we identified specific beliefs and attitudes about genetic testing in general, as well as genetic testing for skin cancer risk in particular. Novel gender-based differences were also observed, although these findings should be interpreted cautiously given that fewer males than females contributed their perspectives to this study.
The results indicated that most participants understand the basic elements of genetic testing, recognizing that such tests are related to health, heredity and family history. Some gender-based differences in awareness did emerge. Male participants described a greater variety of disease contexts in which genetic testing may be relevant than did female participants. Furthermore, whereas both genders were aware of genetic testing related to reproduction, females focused on their experiences in the prenatal testing context while males noted the existence of genetic testing for determining paternity. Issues related to pregnancy and parenting may have been particularly salient to participants given that the sample was recruited from parenting support and child/mother interaction groups at the community health organization. Nonetheless, this high level of basic awareness was an unexpected and welcome finding, because low levels of awareness of clinical genetic testing have been identified among Latinos in prior population-based and community studies [10] [11] [12] .
However, there does appear to be a strong need for additional information about genetic testing among Latinos of generally low acculturation, as participants expressed a fair degree of uncertainty about the purpose of genetic testing and the scope of health information that these tests can provide. Many participants of both genders expressed confusion about whether genetic tests were used for diagnostic or predictive purposes, or whether genetic testing may allow for alterations in the structure or functioning of genetic material. Whereas male participants rarely discussed limitations in their knowledge, female participants were acutely aware of their limited understanding of genetic testing, with some admitting that they paid little attention to information about this topic when it was covered in the media or other sources. It is not clear why the Latinas in our sample had previously ignored or avoided such information. It may be that these participants had perceived messages regarding genetic testing as confusing, irrelevant or upsetting, although additional studies are needed to explore these possibilities.
The results also suggested that male and female Latinos of low acculturation had little knowledge of the existence of DTC genetic tests. Although DTC genetic testing is frequently advertised via the Internet [1, 50] and study participants cited the Internet as a top information source, none of the participants explicitly described or referenced DTC genetic tests. This finding is consistent with past studies that have found generally low levels of awareness of DTC genetic testing among Latinos as well as other racial and ethnic groups [51, 52] . Given our observation that Latinos of low acculturation have limited understanding of the scope of health information provided by genetic testing, these individuals may benefit from educational materials that help them evaluate and interpret the complex and sometimes misleading messages regarding DTC genetic tests [50] .
Study participants' discussions regarding their communication experiences and information sources reveal possible venues for addressing Latinos' information needs about genetic testing. Latinos' social networks do not appear to be a common source of genetic testing information, given that such conversations were considered to be private or of a sensitive nature and were infrequently reported. Participants anticipated initially turning to the Internet and media, yet expressed some reservations about these sources, consistent with research demonstrating that Latinos who are less comfortable with English are less trusting of these health information sources than are Latinos of greater acculturation [53] . Participants noted a clear preference for seeking information from a perceived authority on the topic of genetic testing. Trusted doctors, including their primary care providers, were seen as such authorities who could provide reliable information. Thus, it may be particularly helpful for primary care providers to initiate discussions on the topic of genetic testing with their patients, with an effort made to clearly explain the appropriate indicators for testing, the kinds of knowledge generated from testing and the limitations of testing. Such conversations could help address the confusion regarding genetic testing expressed by our study participants, and may be increasingly beneficial given the wide variety of tests available to healthcare consumers (both clinically available and DTC tests). Conversations initiated in the reproductive context by trusted healthcare providers may also allow for the effective dissemination of accurate information about genetic testing. Such approaches involving the active provision of information may be particularly effective for Latinos with lower levels of acculturation, as past work has demonstrated that both English-and Spanish-speaking Latinos report less active cancer information seeking than non-Latinos, and Spanish-speaking Latinos report more negative and challenging information seeking experiences [54] .
Although most participants had not previously considered undergoing genetic testing, participants expressed high levels of interest when the vignette about a genetic test for skin cancer risk was provided. Prior studies have found similarly high levels of receptivity and interest in genetic tests for cancer and other disease risks among Latinos [12, [15] [16] [17] [18] [19] [20] . When asked to imagine their reactions to results indicating higher skin cancer risk, participants frequently anticipated taking proactive measures. For male participants, these measures tended to include adopting health-promoting behaviors or ceasing risky behaviors. However, female participants were primarily concerned with sharing and addressing the implications of these results with their families and children. Interestingly, when asked as part of the vignette to imagine a scenario in which they received genetic test results indicating an average risk of developing skin cancer, participants tended to focus on the quick emotional relief provided by such information. Participants did not describe ways in which this information would affect their existing heath behaviors, such as serving as a cue to re-duce ongoing sun protection efforts. However, the responses of Latinos to the actual receipt of genetic feedback for skin cancer risk need to be examined with future studies, because findings are mixed as to whether nonpathogenic skin cancer genetic testing results can lead to false reassurance and reduction in sun protection behaviors [55] [56] [57] [58] [59] [60] .
Participants strongly believed that the primary reason to undergo genetic testing would be to receive actionable information that could improve their health and the health of their families. However, they also recognized that by receiving such actionable information, they might be forced to make unwanted or difficult lifestyle changes. Thus, the possibility of receiving actionable health risk information was perceived as both a benefit of genetic testing and a barrier to seeking testing. The extent to which individuals perceive actionable genetic risk feedback as an advantage or disadvantage of testing is likely dependent on a number of psychological factors that were not explored in this study, such as their readiness to change their behavior, behavioral self-efficacy and perceived efficacy of a behavior for reducing disease risk [61, 62] . Participants also believed that the possibility of experiencing severe and adverse emotional responses to test results could serve as a barrier to testing. Studies in the context of both genetic testing for hereditary cancer syndromes [63] [64] [65] and genomic testing for multiple common diseases [66, 67] indicate that strongly negative, long-term emotional responses to test results are rare. People are generally poor at anticipating their emotional responses to future events (i.e. 'affective forecasting') [68, 69] , and Latinos considering genetic testing may benefit from information about typical emotional responses to test results as well as the availability of appropriate supportive resources.
Additional barriers to the adoption of genetic testing were identified, some of which could be addressed with future educational and intervention efforts. Participants described language barriers, which could interfere with both doctor-patient communication and with the acquisition of information about the process and availability of testing. Participants also noted that they and other Latinos may be worried about the potential misuse of genetic information and biological samples, with specific concerns expressed by men and women. Male participants discussed the possibility of discrimination, particularly in the context of health or life insurance. A female participant expressed concerns related to medical mistrust and the possibility of doctors stealing blood from patients, and others were worried about the possibility of experiencing physical pain. Offering information in both English and Spanish that follows the principles of clear communication [70] and provides details about a healthcare provider's practices regarding privacy as well as the scope of legal protections, such as the Genetic Information Nondiscrimination Act of 2008 [54] , may help address these concerns. Furthermore, although our vignette only described a blood-based genetic test and we did not assess attitudes regarding alternative biospecimens, it is possible that using buccal swabs or saliva as opposed to blood draws to obtain genetic material for testing may be better tolerated among this population. Practical barriers, including limited financial resources, and among men, employment-related difficulties, were also discussed. Overcoming such barriers may require more complex, multilevel interventions that provide affordable genetic testing and follow-up cancer screening in medical practices with extended hours.
Limitations, Strengths and Future Directions
The qualitative study design allowed for an in-depth, thorough analysis of the attitudes and beliefs of a small sample of Latinos residing in New York City. However, it is not known to what extent these findings reflect the full range of Latinos' perspectives regarding genetic testing and may be generalizable to the broader Latino population, a group which is diverse in terms of sociodemographics and culture. For example, differences in health outcomes have been reported based on country of origin [71] , and it is possible that perspectives about health implications of genetic testing could also differ in notable ways that were not captured in this analysis. We aimed to recruit Latino participants of primarily low acculturation levels, as their perspectives about genetic testing have been infrequently evaluated. Given that the majority of this sample reported lower levels of education and income, it is not possible to disentangle the effects of socioeconomic status from Latino ethnicity on participants' attitudes. It is also important to note that the Englishspeaking male participants were fairly acculturated and reported higher levels of education and income than those in the other focus groups, and that more females than males participated in the focus groups. It is therefore possible that the observed gender differences are due in part to these differences in the education and acculturation levels of the male and female participants, or to the sampling of a greater number of females' perspectives. Nonetheless, this is one of the first investigations to evaluate the attitudes of both male and female Latinos regarding genetic testing, and as such provides a foundation for the formulation of novel hypotheses and the development of interventions designed to promote informed decision-making about genomic medicine advances in this population.
Our results suggest that primary care provider-delivered messages may be particularly acceptable to Latinos of lower acculturation. Yet, existing research suggests that primary care providers may not be fully prepared for the task of educating their patients about genetic testing and genomic medicine [72] . Thus, both providers and patients could benefit from educational and communication interventions that provide accurate information in a culturally competent manner. Such targeted interventions may help address the challenges of communicating complex concepts about genetic information (e.g. incomplete penetrance, multifactorial etiology of disease, uncertainties about the clinical validity and utility of tests), challenges that may be pronounced for Latinos of lower acculturation. For example, we found that study participants were much more interested in the prospect of genetic testing once a real-life vignette about testing for skin cancer risk was provided. Future investigations could test whether educational messages that provide narratives with concrete, personalized descriptions of genetic testing and genetic risk information are more effective in promoting comprehension, interest and the consideration of testing. Furthermore, targeted messages could be developed that reinforce this population's existing accurate beliefs about genetic testing (such as the beliefs that testing may be unnecessary when a family history of disease is absent or when testing cannot provide actionable information), while simultaneously correcting their inaccurate beliefs (such as the beliefs that genetic testing changes one's DNA, is painful or extremely distressing). Intervention efforts could also be developed that address gender-specific values and concerns, such as the implications of results for family, health-related behaviors and lifestyle changes.
Conclusions
Genomic medicine has created tremendous opportunities for identifying disease risk and adopting clinical and behavioral strategies to improve health. The present study highlights some of the specific beliefs regarding genetic testing held by male and female Latinos of lower acculturation. These findings suggest current information needs in this population, as well as specific concerns and barriers that may interfere with informed decision-making and the adoption of genetic testing and other advances in genomic medicine. Developing targeted, culturally competent educational and intervention strategies that address both shared beliefs and gender-based values and preferences will help ensure that Latinos of lower acculturation have the opportunity to reap the health benefits of these advances.
